A primate transfer RNA gene cluster and the evolution of human chromosome 1.
The localisation of tRNA(Asn) gene clusters in the karyotypes of primates has been studied by means of in situ hybridisation. In the human and orangutan (Pongo pygmaeus) karyotypes there are two such gene clusters, one each on the long and short arms of chromosome 1. Old World monkeys, however, contain both gene clusters on their equivalent of the human chromosome 1 short arm, which can be explained by a pericentric inversion which (amongst other chromosome changes) distinguishes the human and Old World monkey chromosomes 1. The capuchin (Cebus appella), however, a New World monkey, has only one tRNA(Asn) gene cluster, at least on the elements equivalent to human chromosome 1. This cluster is located proximal to the centromere on a chromosome that has been tentatively identified (by others) as the equivalent of the long arm of human chromosome 1. Should this prove to be correct, it would indicate that the large primate metacentric came into being in the form found today in the great apes, rather than in the form currently found in Old World monkeys. These data further show that the tRNA(Asn) gene cluster has been split in two since before the Old World monkeys and hominids diverged, i.e., over 30 million years ago, and also that the original transfer of these genes from one arm of chromosome 1 to the other was unlikely to have involved a pericentric inversion but, rather, some form of replicative transposition.